i !j*oie)! (J\C . jj : AJy 1 tj 

|£ ^ *( I dtl :(£ ’j) Imtl 



aLu-JJ :ajVj] a^j/JI aJ^jJU 
201 1/201 0 A*t(» tl 


d*L_u 04 ;»4_4ll 


j03 + j3:fUl 


^jLl!I sjLc, ^till Jjuaill jli&l 


.jliiJI ^ylc jJLE^tjgoJI ail ^Jlc 



( ca 


. 286mS.rrr 1 ^Lj C 0 = 5,0x1 0" 2 mol.L _1 ^ ji CICH 2 -C00H dL^lt.^1 

9 .9 *9 

. j-c- Jx-Li^JI jl LJx- 1 »L1I jo kiLi^jlij 2 1 jjiS ^iU-l Jf-lij iJiUuc v_ z £ I .1 

. ^ j £\ jdl L-^a.1 2. 

. Tf j pH yA <L«.^3 -3 

^11 y+£ jil\ Gj: ^ 1 Of y Gq XWjj jjLJI K ,jjl I <w~oIj ajLs- jjv _4 

* ^ ^ a j 3)3 c5jL*u pH — 1 ^ 1 (3 ^U«JJ C 1 ^ ^ ~5 

• \,ch 2 -coo- = °- 004 S.m 2 .mor 1 . \ 0+ = 0,035 S.m 2 .mor 1 = >, 

( U^i> ) j^jj[ ca 

. E ^L^ll j2kX \ 4j jJ ' i j <LjLi ^S lll iJjl jJI 



* U^q S U L . Up t lo • jX-vj^C K A»!-? IjJ '' — I 

. t = OiWJI J K ix^UJI Jliu -II 

. i j R aJ^ju u bc />£- j-t -1 

. u BC 3 r . R 4 L aJ^ ju ~j i j r , L iJ^ ju u AB ^ ^ -2 

. i(t) J^jaJUUlidlibUI j^jl -3 
. i(t) = Ae kt +B Ji^l ^ ^LJ! ibU! > -4 

. E j r ,R, L il'ijj i(t) SjLc. 

.^*5ljJI ^Ualll ^3 i(t) " a 'j3jC- —5 
. u B c(t) j u AB (t) s j Lx- 1 1 i ( t ) i’jLc JLojCI^Ij —6 

• U AB(t) + U BC (t) = E " 7 


. ^ 2 1 j ^3 JrJwL^A, 1 ^yO LwJ I \ \ ^ 1 >y«.v «XA L«.*,Q 3 

#• #• 

. T y E Lyj L^j I j I 

R = 500 jl LoJlC' ^UaJI SjljJI jLU i <**£ j ^ » 

. L ^ r 4^w3 y_>- 


6/1 ^9M4all 





( i\g%i ) ca 

= (3 - JiCd!) J U< (ABCD) jLJJ J*. dllSdJ jjju jJ_yLi m = 10kg odd (S) *_Juo 

f 

A. ( S ) ^ ^ ^ (£ ^*-***\ I j£- ^* J L > m * *** Q J L«.*^C A B 

| J .AB = 40m *S ^> 3 a = 30° ojljj 

^\. i y ■ jy 3 (*~*-~ — ° jd~« bc 

-t - . r Ia j_L$ d jii 1 2 CD 

3 ^ ^ ^ , v /*\ 

. A*jl jJLjl 4>£>y*/ fj 3 Ju A A Ufl \ 1 1 j.4 ^Sj I J)^\! w 

. / y > ..^ I aJ LLic- y$ ^ L>u L»s.hw>- I 4 j_) ^wJ jJ 1 - - !^> - > 1 

.j^^il^iuj^llju .0 AB ^ (S) x = f (t) ^jJl^lxily^i -2 

f 

. B SJallll JC£ V B it j_JI dd v_^_wd -3 
• C j B jJJ (S) ry^d ^- 1 A^ Ax^ L> ^A Lo — 4 
. v D =15m/s a^JLj DikUl J! (S) J^j (*j) 

. <Sj^ *xll jL-mA.1 j_L$ 4.. AQJ f A_<5^2 <y^us>- 1 —1 

. C D Ajj ^ lic« ^J-^5 D A. Ufl ^ 1 1 JlXC- ( S ^ I ^JiC- j^J jJaJ I l^JL. JaJ 1 R^ A^pJa LJ 1 H 1 6 JcJi —2 

.CD Ajj ^ 1x4 Jou ^ S ) ry^d^ I A ^ ~ 3 

. g = 10 m/s 2 :^Lxj 

( 4§5^ ) : <yl^ ca 

. r = 1,498x1 0 m d jJa$ >>. 3 I y* (S) aj^y* j L^ o ^pj^II d] j2*lL) 4 ^_*w4-*^J 
. 365,24 jours s j^>-l 3 j^L> Lpl j (T ) IajP* y* J 3 >■ jJaLp A£jj^ l^yhS" <S 3 j^ a 1 >I 3 jl jPxj 

. 1 i ci jl> ^4 A a . Ul 1 H jlj 1 d j Ls. JaC- 1 — 1 

. Mg aJuI^ 3 G xlxjl i J <— olj ^ f Aj^Jd V A£- ,5^ ‘ dH J) * ; lalj —2 

. M s j G t r aJ .xj T 33 mx! 1 & 3 1 3 
. Mg ^j^w4».4.*J I aJu^ —4 

. ^Jl>;4 j-L^J tjujlxll j Jj\ 2 i\ (jl ‘ T SjLX' ^4 IS^UajI —5 

. G = 6,67x10 -11 S.l : c 5 1 M u 

(5) ( ) =o»^ ca 

rn q • 9 = io(s.i) 

U J ^>64 J l^>- ^ 1 jJ I 6 ^ aJuISsJ 1 aJ-4-^-4 6 J^-3 ^ *'£ > ' (4 1 j _J 1 4— I 

4 ^J.4.^ 1 . V»i U?^N 1 JX- ^ aJuI^JI ^J.4^.4 Ja ^-1 t 

^jS* ^ [ * ] jj*& A^SljJbjl a & j**s ,j^«xj id aIi^JI 3 ^ (C ^ 3 m aIii^JI 3 s (^) 0 ^ 

. t = 0 aWJI 

(■ j (■ ^ . 9 . ^ . f* - 

m = n.m j)l l-oJ^ n 3 ,jlxi,l ^ g A-^aj^ll a^j31j^I aJ^I »xj ^ aLo^^ o ax^_L ( 1 

. ( m Ija n .j m' jl 

s . t = 0,5 s aJ^^JJI .xxc- 3,75 m/s A»»gll (S) j(S)a£. ^Lp* n La Jx>-Ij jl ^Jl A^-JiJI ^a L 4 (2 


4 jLuiIj 


6/2 VJU4JI 




( ^LvJ-p ) :o»jUI 

. C 0 = 1CT 3 mol.L " 1 'y (NHJ (aq) +CI“ (aq) ) S 0 ^ V 0 = 80 mL ^ L>jJ 

. 5,2 a^-uJI I La pH ^j^Ls — 1 

9 .r 9 

. * 11, 1 £4 ^k V\ O J Li ^C- Uj aJ ^ 1x4 twJo I j 1 

9 ^ 9 

. aj 1 Hj Lc- ^ ^4 ^11 S 2 j Li j \ > 

f f - . 9 

• ^k .^0^4 L 1 6 ^ j Lx l ^ J I I ^ o j La> 1 j a^_j LiU K g 1 L Lc- Lc- I j _>- 

. aLjL-JI <L!>Lil] ^J^-xJJ ^3 4 .-L- I j^L^l^yJI jjf y _9 pK a JliJ^ju pH Li d^Lc- j ^ 

SiiSl Ji£ t^jJI ^L^SJl £_yJI y& l* . L- — -=j aL_jJI iLo-i' x>-jl . 9,2 ^jL_j aLjLjJI a jy! pK a Jl jl UJx y 

. C^ — 1 0 3 mol.L 1 y I ^ y^>\ J y» V^ = 20mL Sq 4 * *.■. ^' i ~2 

. JjJsUJ JfrlLJI x^l j\ 

* I yl, I Jl X - A . 1 IwQv^^J ' V I - ' . * . . *>r ^ I , ) aJ A ! ^X ^ ^ * I '' I »X^J \^y '' *• I K (Jj I ^aJ 1 . . U l x- I j l J 

K 

(.Liltf^LsJI .IjJ-I K e ) . K = — = K jl ^ 

. pK e =14 jl Ux K <u-i' x^x>J y'i 
. <Lfil^JI pH Jl A_««S v .^. ....->- 1 . ^ 1 ) Ji-UJI jl ^y > jJj j 

Cg>M ^V,3 

* 

V-V ' 

( LLLyT) :e)^i&^i m 

. LwvL^I ^ jl>64 «-ll,l ^ j\b> NHg ^ j^LiuJI ^ ^L^ ^^li 

^ l— ^ ^ L i ^£± L 1 

. (J^-lijLi jLiil ^ai3 «•>» j j-/LJ : ^^LLLijl Lwm 4 ^li,i jLJi 1 La aJ ^1x 4 i — ^2 

. 25°Ca^jjJ! jcx- =10,9mS.m _1 jjl^iJI j^^^iAiJiL, C b =10 " 2 mol.L " 1 J^\ *y^y j^LiJIjLJ J j L> 6 4- 0 3 
l_ j LwL LJ i ^ i , 2 ^ i j-iJJ |^ X j J ^ a»J i j^-LT IjJ i aJ i ^L i iL ^4 i L G ^q a»^£- ^-L i a»L 3 Li 1 j ^ 

• i i b ''hjy^ aJ OyK i A»^C- i 

^ <• L 4 JJ ^ LiJ i di^alL i ^ . jj i ^L i jd£- dJ Lj ^4 *L i (J ^I^c4 ^3 0 x>- i i A^fi L-4^SCi i d i ji^AJ AJi i aJ jX i y ^ i^xi 1 *ww^>» i j \ > 

. ^lll ^3 jdLijJI jlc> J^-Uil K jjljlll CoL* SjLc- ^J^i y/^>- 
. pK a Jl A4«^ ^ K a . NH 4 / N H ^ AJ>Lil! Kg A-^? ^- 4^1 tw-oL* 0) jjLJI K y'j I ^iJI <— oli* as^AxJI jcv ^1 j $ 

^H^O + Cl j ^ILI J j-L>64 a Ua aj I jj jjLJI NHg J jl>64 y~c V b =20mL ojx — pH 

. C a = 2x10 " 2 mol.L -1 JjX\ *yJ y 
. LJ^lil J^UlU A>.Judil ^L^SCl aJ^IxII^j^I J\ 

s .^3lSjJI xx *\X\ J y* c-3La 1I V a ^ ^>ci-l y* L 4 j < > 

. 9,2 A4^aJI L j l.-.^4 0 )jI' pH q: diLj^4 ^1 J>A aUIj^K j-a V a =5mL j>>> £sl«M *-jl j^ y , ->- 

. X. IU+ =7,4 mS.m 2 ^^ -1 < X Mn =19,2 mS.m 2 ^^ -1 < K e =10 -14 = 25°C^jJI xx= Jaxj 

NH 4 HU e * v L> ** 

6/3 :XkAdH 





\ & I s 4 1 I ^3 ^wwwO <S^ A_o l s^j ^ ^ 1 1 Lxl 1 JcwO ^A»J 1 _)*>- 1 x ja fl ^ Aj 2 J«lS 2 c fl A^J^^C- A_«_v 1^ ^ J^C- 

. 2 — ^3 JaxU jLJI 2 jJl Jj_ t LuIa ^-> A»L*x4 A .xi, 1 £*-A jjl ^3 K aJ ^Ul 


l-c&al 


. aJ-q~3 




-• 

K 


R, 



r 


- J u c 


0 

1 L 

] L 4 

( 

:) 


L 






-I 


^ AaI^J ^3 <UxSlU ^3 j_L? ,^u jj ^lil A_«^3 — 1 

. ^ps-xJl 2^A>- AjixS 2L I ^3 j_L? Uq jJ ^XJI LpJ ^J1 AwJu^LLlJI aJ^IxJJ Jjv^I — 2 


s*J T tw-olxJl djl*£- ,X>^i 4 Uq (t) E 




1-e 


V 




. R. = 40 £2 j! UJl^ aAxSIJJ C a*-^JI a_«-J * 


; 1 A-Jl«.C- 1 j ^ — II 

. 1^3 j 11, 1 j LjiJ I a^a>» 2 j4>- j ^ jjiiiJ 1 6 jb 2^ — 1 

, #• 

. j_aXJI (J^\>> AjiX^i.1 ^3 j_U i^J Uq jJ ^XJ l IjJ ^J1 A-JuA L aXJ 1 aJ .3 Ixl, I Jjv ^1 -2 

__t_ 

. <uL>LJI A»JuALaJiJl aJ ^A>. ( Jji£ Uq (t) = E.g t SjLjlII <j! . T = R.C ^«Aj — 3 

. f 

. I\2 A^liLiJ A-«-*3 4 — I -4 

( ll§5> ) ca 

Lo^3 j^u ^ xs**4 ^ulx^JI c^>- ITI 2 = 1 00 Q a^jIa ^ a^JlsI iJ^Us? ^1 — 1 50 Q aJu£" a^s2*aI^^$ aL«j>. ,j ^ s2ij 

Lo^t 4 -- 0 IxJ I ^£3^1 l&j j&za 3 j>- ,jlj^ jJl L^jISCoLj aJlISCII aJlq^o 6 ^So t ^£' j£ ‘ 4?UaHo^l />_) »XC- ^ aJuISCII ia^>- A U. vl jj Lq^-Lo 

. 1 ^3 

a jljiJ 1 <l!a Ia* t f a ^ * d * ^s ^ 3 l^j aJ j LUJ I \ jfi aJ»^>6^ ^ q = 1 0 m. S 

. J^~\ A-^^ 1x4 ^ 

. a^" I (J^A>- ^ UaJ I ^ ^ ^ - 1 

. f 

.^LkJI o j>~ ^jL^j SjLc- o ^ aLaJI Lij -2 

. f d)lS2^^!! a ^3 A-«^3 -3 

2 — tj^f 0"*J^ aJ^!-^a L^C-jL-^j djl j-o la 1 — * ^1 ^ aI^&3 ITI 2 aJuISCU Ja^A-1 e.3 j-L ^aiLL) -4 

. f 

. ■ W 1 ^UaALjl 2^ Aj^^l 1 a!>.^_«JJ ^j-AJ-5^ aJ^JU VC- j^j iJIj^-jJLA 

aJuI^JI a^ ^. 2 A^Loj^JI aJ ^IxXl 1 t aJa^JJI 4iAJu ^3 ITI 2 yuJ* 2-*^ ^jaJl 1 J^j-a j (t — 0) AJLcj^J 1 ^Uxfljl aJA^- jL^£-^a j\ 

. y(t) I^^a^^JIaJ^IxIIj v (t) 



. A^ ^A A-ulxJl a!>- j_«JJ V — f (t) jLwJI 2 -^"^ ^*A AjL>-^I ^ ^- 2^ JaL^e^ 2^^ ^ 5 

6/4:Jsxi^ll 



'Ob 3 v Oa 


( 4 ) gjjf c*^ 1 ca 

IjuJJ t*3 jJLl I y+J^J 0 ^ 0 jl, 1 yQ (^) J ( 3 ) (J l* JaAJ I J Lo»^o>» o3 jJL) 4 t = 0 1 ^v^Ulj jj£- 



jjijJJ Ja»^ . oc — 45° I 4 jjIj ^^uij j U jlvij 

j ,JbS2] ^-*.«ijJ Ij 4 j 2J ji* ( J^ 4^ ■ Wfl . .*4 4jc«_L U (1 

?(0y) j (Ox) 

3 ^C- 4 j 2 _) «X 3 AjlLo yk£- y^ ^ 1 y^ ^wwM^>l ^2 

. 0 ^ u a * 1 1 jili i£ i 

• ^ObJ ^Oa (^ 

9 .y 

: I (4 

• (xOy)^U*il j y b =g(x) 3 y a =f(x) 


I ^-oJJ 4 jl3 I j ]* 1 aJ^JJ I j o3 JoLl I dJa^- dJu^ liJ I d jJ», I Ij ( JJao 1 ^J^sjU I 43 L-xl 1 <j Ij ( 5 


( *L^v_ 3 ) -cgjjff IPJ 

f . . f . ? f . . M 

. m T dJdSo m s I 4J1X0 4ojliL$ J y>- yej^l 4o j (J y>- 4^£- U U *<r> 1 jUs^Il 4o ^>- 43 jjl* {y* £ 

. r = 4,22x1 0 4 km 'j 1 y\>, 1 1 ^3 ^^>— ) 1 jJ 1 ^ i*>3 v„fl ^ ^ IT1 A»wL^— ' 4 y^ j ^-*p»wJ L L»-w Lc- l« l*3*g*> 1 ^-^.3 ^wOLJ _ 

. T J ^>» ^g»U j-OJlJl ^jl jJJ JJ jJ^ " 

. Ty = 365,25 jours ja 1 ^*-jJJ ^ y .^j^ i 1 J y~ y>j^i &•£ ^jl jJJ jj-^ - 
. r T = 1,496x10 8 km y£b > .*« • . J i j* cS^I jJ! jL--J^I jJa3 v..iv-aJ - 

. Tq = 24 heures ^ Ua 11 l^j J y>~ ■ 

I J^jlj 1 j y?j^\ i j^ j 1 J ^s3l ^UJI k > Jji-I tw^jlx] G _J - 

9 . 

. ^C- i - 'j 1 ^^jjJ ' 3 lPJ^' >«lP 

9 . . 9 ^ 

. f ^ ^ G ^1 Jo T jJ 1 6 J I ^ 1 y^>, I I ^3 d -^v 1^> . . .^ AO^J 1 J ^C- 1 - I I ^J I 0^^ 1 

T 2 

•^Kc^ 7 = K * ^3 ^AaJ Lj y^ j ^ ^ J 3^~ ^ ^ ^ y^Jil ^ Lj o-«J I^l] 1 yj LdJ 1 y^~ y^~i 2 

9 

. m T j G il^lju K 'a'jO- 
f m 

. I ^ v o^s ^ 1 .T 3 T t ^i"j j r — — ^.'-■..-'j i sjO- “3 

m T 

6/5 »A*i^i) 








pK a 

(g.mol) .j AH J SJ^I iixSLJI 

AjuwyaJl 

3,75 

46 

HCOOH/HCOO- 

4,75 

60 

H 3 C-COOH/H 3 C-COO- 

4,72 

43 

hn 3 /n 3 - 

4,87 

74 

H 5 C 2 -COOH/H 5 C 2 -COCr 

7,3 

52,5 

HCIO/CIO 


: (, • 


* 3 -a-a- 


PK a 


wol^Jl JuJ^ ® 

^-*^1,1 pH i ( ^H / A ^ LpJ y^ji* $ t <>>- j <L?>{^} pK a v^oliJI aj j^- 

5 *^ 7 . (S 2 ) ^ ^ C 1 = 0,1 mol / L y *£ jli A ^ ^jJI i£ (S 1 ) ^1 . ^fjlixJl a jl^J ^titsl jJJ A < AH ^_o j-aJl 

. C 2 =0,1 mol/L yJ jli AH 

-JiLo ^3 l jr AjlL^c^ pH ^ ^jU t pH ^j-^LuLc 4 U< »>1 ^j 

; ^Jl Ijil Jj Jji-I ^3 l^*xpdj ^r l^-bic- J*^dJ . (S 2 ) J V 2 ^V>^ £« 


(S 1 ) Jjlsdl V, ^=*>. I 4 U Ji - ^ r>« f ‘ 


0 i>^' 

1 

2 

3 

4 

5 

6 

7 

8 

pH Jl 

3,8 

4,2 

4,5 

4,7 

4,9 

5,1 

5,4 

5,8 

Vi (mL) 

4 

10 

20 

30 

40 

40 

40 

40 

V 2 (mL) 

40 

40 

40 

40 

30 

20 

10 

4 




0CA' 

1 

2 

3 

4 

5 

6 

7 

8 

pH Jl 









V,/V 2 









L °g(v,/v 2 ) 










. pH = f(Log(V 1 / V 2 )) jUl r j (2 
. Log([A ]/[AH]) _j pH Jl^fcil£]li»UI ULj r^L-i. [A“]/[AH] = V 1 /V 2 = jl Jju (3 
^JlSiUiy (AH /A") K a JU^I Cull . *ai^4 AH ,>J4 jatf JUL^IflaUI^ (4 

. <L^UiJJ pK g Colill j 0 jj-U pH 

. LxJ 1 6 »X^J P K g *«— -O liU ^wJj Q i A^*3 t 4 j2_! L*wJ 1 aAjL^v ^ I ^J«C- 1 .2 Lo^C- 1 i ^ 3 

#• 

• 1 ® 
^ JJLj L_J I jJlj a^jjj l$j ^j*a la ^SLc ^Jl a jlxl 2 j JjLI ^3 aUaaJJ (^y-lA ^ a-aa>- ) Jl>L*jLji]l ^a La ) 1 

^ ^ jjl j C 2 = 0,1 mol / L j^jxJI (S 2 ) J ^y> 250 mL AH ^l«jA- i 1,87 9 jjj-> L-a^ ^sl ^Jl ^ (2 

<L*jLxJI ^Jx- . ? * >jlj ->j* AH <LJ y. ' aJjSLJI . JJL)L-JI a^j^aajJI a — jj jJL) ^ULU V 2 Oa AjiL^ta ;- y>o- ^IjSell^al 

(ah/ A ) 


/ ♦ 

(Sjjaft ^ »iUl ili 



6/6 :^ 3 tiad)l 






JtuiJI jliiill ujianll djLilJI 


<0,25; 


CH 2 CI-COCT 


+ v) 


03,5 ( <tbov— ) :c)^l z>is*£S Q3 

) CH 2 CI-C00H + H 2 0 = CH 2 CI-C0Cr + H 3 0 + -1 

(^25) CH 2 CI-COO i H 3 0 + -2 

(@) [CH 2 CI-C00-] = [H 3 0 + ] = C f 
@) o = V-coo- x[CH 2 CI-COO-] + ^ Hj0 . x[H s <r] 

O. 286 1 \ . 


0,035 + 0,004 


= 7,3mol.rrr 3 <= a-C f (X ru ri rnn +k un+ ) <= 

0,004 V ch 2 ci-coo h 3 o + J 

^25) pH = -log[H 3 0 + ] = -logC f = -log(0,0073) = 2,1 -3 

£25) t = ^ = ^ = ^X = o,15 

x C n 5,0x1 0 2 


[H 3 0 + l q .[CH 2 CI-C00-] 6q cf ( 7,3x10“ 3 ) 


5,0x10 


^ = 1,3x1 0“ 3 : -4 


[CH 2 CI-COOH]. q C 0 -C f 5x10~ 2 -7,3x1 0~ 3 ’ ' 

* Oj ' j <U^ j I I *. U j^XJ + ■ J 1 a Ju3-J 1 4 > i . , J . i pH 2 1 • \ * ^*^2 1 5 

© c '4 +c ; - K 4i 
< @ ) c ' = 44 t+io_3 ' 5 =4,oxi0 " mo11 "' 

£Q 

(^^25) u AC = 0 S u L = 0 S u R = 0 -I 

(^25)u BC =R.i -1 -II 

(^25)x2 + ^- u bc <= u AB=L^ + r.i -2 

(^25) R.i + L^| + r.i = E <= u R +u L =E :iLUL22!iJiLxil -3 

(@) L^ + (R + r)i = E 

yf* \ C ( ^ + r t^ 

(6^25) lim i(t) = — ^ 5 

^ — y *-»- v ’ R + r 

<^)X2 u sc (t) = ~E(l-e-“) , u JB (t) = -2-Exe-"+^-E -6 


^AR + Unp — E <= Uad + Unp — _ 7^ + _ + 


rE RE RE 


!4r R + r R + r R4r 


€“‘ -7 


11/01 VMtfll 








(^25)x2 t= 


10ms s E = 6V 


/' 


-8 



5 u 

i = — = 0,1 A ^ i = -^- s u R =5V 



(0,25 


r = ^L = lon += - = 0 Si u, = r.i = IV 
i dt L / • 

L 


L = x(R + r ) = 0, 1x60 = 0, 6H 


R + r 





iLD03 ( ) ^Ull^l 

fc 

* ^wJ 1 LflJ 1 ^wJ±J 1 ” I 
P + R = m.a 


<© 

R-P.cosa = 0 : Oy 


© 



(0,25 


m.g.sina = m.a = Ox 
a = g.sina = 5 m/s 2 


x = 2,5t 2 ...(m) <= a-«_jL 2 ^^=5-1 : -2 


v B = 20m/s 


= ViOx 


x = 2,5 


© 




V 0 J 


<= t — — -3 

5 ^ 


© D 


R 



. A-^JaXlo Lo-iL~a A^ 3 — 0 jLI P + R — 0 : BC A^ jji-l Aju*J» -4 

1 /-I 

2 m - v c + 0 |^ = 2 m - v D +m -9- r <= E(C) = E(D) =r i^s -1 

© 


B 


© 


r = 8,75m 


2 2 

Vc-Vd 


2g 


P + R = m.a :JLJjUI skills juS -2 

,.2 


R n = 275 N 


R N =m^ 


^ ^Ju JjlJ LL, I al^^l ^3 ^ ^*2 JaJlS P aJJlj a ^jL) 2*^ ^ A*J ^3 Li j£- t D aLLLJ 1 J2X- ^ j^Lu “3 




J?liu 03 ( 4^+^ ) 


(Mo; 


F = G 


M t .M £ 


a^UlajLc. -1 


= M T .a : ac.j_JI sjLx. -2 
(©5) F = M T .a B c= 


© 


m t .m s 

F b 


r 


G.M C 


M, 


M t 


©I) a B =L ,. 






G.M C 


© T + 


27cr 2nr 


G.Mcj 


■271. 


G.M C 


jJI a jLe -3 


• JJ JJ' OjU 


11 / 02 * 00*11 




M c 


AkY 

W 



T = 271. 


'G.M, 


* 0^*“ 




-4 


4tt 2 x(1,498x10 11 ) 3 
6,67x10 11 x(365,24x24x3600) 2 


= 2,0x1 0 30 kg 




v_ 

r 3 


2k. 


]/g.m s 


4k 


/ 


G.M S _ 4tt 2 


/ 


G.M e 


T 2 


nR N 

(5) r=t 

7777TT 


777777777777777^ 

v p 


(S') C 


(^25) -^c 12 <= 

02,5 ( 

: ( 1 

* d-Loj^l ^ic- F ex t = m.a G o * * U * j 

(^25) P + R N +T = m.a = m iJL^SCM ji (S) L_JU. 

(@)0)- 


V 

© 


ir (@)(2) 


© 


T = m.a 


«jtUI 0 ^.LUL^U 

P' + Y = m'.a ■ itT 3 b (S') ^ L JL-. 

: jUiJJ © * o»jJJ «U£'il 


P'-T' = m'.a 


VP 


( 3 ). 


T = Tl <= £U£JI JL+. s jSLJ\ j J*J-\ 


'.g = (m + m')a « jJ- (3) 3 (2) _j (1) ^ 

= JdU m' = n.m = ^ 


n + 1 


m + m 


( >Ua-J I <L - j>- 9^J 1 ) 

25 ) ■ L-^UiaL S • j^xlLc 4_^_H.V....,.,.^ ''lU-!i£>JUL |a = C= > 0 


m 

a = — 7 -g 


: <LL$ j 

: jl 


: t — 0,5s j j£* 3,75 m/s ^Usuil <Cc- ^ (2 

V ( t ) — 3. t : (<Lf>l jJL^I ^ jolj ) <£) ^Ua2jlj . ^ ^ 

C25) 




C25) 


3,75 _ _ _ 2 

a = ^— = 7,5m.s 


0,5 



£D 

II 

1 < 


t | 




n = - 


9-a 


n 




rn' — 3m ,1 |n = 3 


n = 


n + 1 
7,5 


10-7,5 


. g * t j -, - . Ur C-J _U 
— 3 : cii 


J?lJD 04 ( 

NH; (aq) +H 2 0 M =NH 3{aq) +H 3 0 + {aq) / -1 
[H 3 0 + ] = 6,3x10 6 mol.L” 1 <= pH = 5,2 / v 
NH; [H 3 O + ]<C 0 <= C 0 = 10” 3 mol.L 

[h 3 Q"], -[nh 3 ], 

[ NH i], 


K. =■ 


i -i 


h 
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pH = pK a + log 


' [nh 3 ], n 

KlJ 

[NHai 


— l°gK a = —log 


"h,o , ],.[nh,] i 

M f 


r- 


(@) [NH:] f =10 4 [NH 3 ] f «= 


:10 PH ^ = 1 0 5 ’ 2 - 9 ' 2 = 1 0 4 


/JSs 


h 


. yt NH 3 

%50) NH4 (aq) + HO (aq) “ ^ ^3(aq) + H 2 0^ j\ 2 

& "- JnnL H 


K = — <= K = 
K 


[ NH ;] f .[ H °-] f 

[NH 3 ] f .[H 3 Q + ] f 

;NH;] f .[H0-] f .[H 3 0 + ] f 


h 


(^25) K = 6,31 xl 0 4 «= K = ^ = ^-^ = ^ = 10 4 ’ 8 


k 10 


-pK e 


10 


A 


= pH Jl <. > 


C_ 

^ jJlJ 1 

NH; (aq) +HO- (aq) ^NH 3(aq)+ H 2 O w 


x = 0 

8x1 0~ 5 

2x1 0" 5 

0 

oUjj 

«LJLalj'il 

X 

8x10“ 5 -x 

2x10" 5 -x 

X 

oLjj 


X m ax=2x10- 5 

6x1 0~ 5 

0 

2x1 0“ 5 

olijj 



80 + 20 = lOOmL = 0,1 L *^1^1 

[NH4 ] f = 6x10 = 6x10~ 4 moir 1 - 


[NH s ] f = 


2x10 

0,1 


0,1 

-5 


= 2x10 mol.L 


pH = 8,7 <= pH = pK a + log 


' [NH 3 ], ' 

MJ 



Ls_) \ ~0j\ H Cx^~33 3 3~ 3 3 ^ ajISCoLj Lw 3^ <3* 1 L»»v 1 1 

C25) 


HH 3(g ) + H 2 O m 


NH 4(aq) + HO- {aq) 

. (h 2 o/ho~) 3 (nh;/nh 3 ) « jciiiii ^ ^lui 

f f Q_ 

lill JjJod, <Lc- _jJI iJiUI SjLfr yl — 3 

jjjjtlilj 


° f “ ^nh; ■ 

“nh;" 

- + V ■[*>’]. 

f 

j' 

^eq 1 

“nh;" 

eq + + '[ H0_ ]eq 


. , ^ '' I jJ 1 * j ^11 J S jo-I jlll S^SL^SC!! il <L3l$jJI iJ jil jS \ j'— 1 
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[NH;M HCr k 


Kx + Ko- 


>UJ ^jj’l jJI j j^jls k— > 


[NH 4 ]a,= [HO _ ]^=4,1x10 ‘ 4 (tlOl.L -1 <= [NHjJ^fHO-] 


10,9x1 0 


^ 0,41 mol.m 


-3 


(7,4+19,2)x10" 
|U5) [NH,] „= C t - [NH 4 * ] „ . ; M 


%25) |[NH 3 ] 6q = 9,59x10 3 mol. I/ 1 -10~ 2 mol.L" 1 =C b | <= [NH 3 ], =10^ 2 -4,1x10“ 4 = 9,59x10“ 3 mol.L" 1 <= 

: frU.1 jig K j j I 15 3 j Lx- jj>- 

: i_*2SCj 4 NH^ + H 2 O m NH 3 (ag) + HO ^ : jjljlU ^SL-o-jSCJI Jjsxdl ^C. talalcl 




: NH 4 + /NH 3 K a K /* 

NH 4 + /NH 3 K a 


K 


[NH;]^x[HO-] iq 

[NH,U 


: djL-*Jl 


K = — 

K 


: <LL$ 


: NH;/NH3 i^LsU pK a j K a 

(4,1x1 0 4 ) 2 .. 

K = — [ - 1,75x10 =dJI< Li J j (25°C xx) K e = 10 14 = Ll.jJ 


9,59x10 


(@) 


K a = 5,7x10 


-10 


K 


10 


-14 


1,75x10 


-5 


: 5,7x10" 


K = — 
a K 


■Jtiw 


<@) 

pK a = 9,2 

^ pK a =-Log(5,7x10- 10 ) = 9,2 ^ 

pK a =-LogK a 


• fill J J j £ LjLJL! 1 (J Ixl 1 IjLJ 1 I 4 J ^ l&l 1 j I - 

-^NH; (aq)+ H 2 o w 

: ^slS 2 l]l XX *UI J jLsm ^ i*_jbaJJ V g g J{ 1 


NH 3{aq) +H 3 0 + (aq) ^NH; (aq)+ H 2 0 w 


V aE =10mL 


V 3 e - 20x 


10- 


2x10- 


= 10mL 


v *= v ‘l 


: 33ISJJI XX 


pH = P H E/ = pK a = 9,2 


i 1 2 


O 


jajilt 


: V a — 5mL jjx- ^jj-U pH j ->■ 

f f V 

: <LL* j i I s.L^aJ 4 U in jlj jS 0 Jji I O ' 4 V g = 5 ITI L = ~ : l j? Uj jJ 

J?LD 03 ( ) gjjjf eg 

■ < LJ_o .1 


R, 


- 



£25) 

u c =E = 12V 

■ + 


u c 



: <uiiS2U 


: I <u l^j iiiSQ, I jj’ I — 1 

* 1 ■ 4 I ^ y3 1 ^ A ^ ^5 * l , J LiO 


Uq + R^i — E <= Uq + U Ri — E : i’jli ujljj’ o v 
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du c 1 E 

— - + — u r = — 
dt R,C R,C 


U c +R 1 C^ = E = JUL 1 = ^ = 0^=^ 
c 1 dt v • dt dt ° 


du r E -- „ „ p,s p. 

= ~ e x ‘JUL.u c (t) = E 



E/- E E 

-JS x + -r 

R£ j^C 


R,C 


E - 1 E 

-e T + — 
x R.,C 


f tA 

1-e 

v j 

( tA 

1-e 

v J 


: 1 /po aJL) LJ 1 LixJ 1 aJ ^ UA, 1 —3 


: A_wL*iljixjl fid ^1*23 ^2_j ^xX! L) 


R£ 


E _i e -- 

— e 1 — e 1 ^j^So 1 iw- ^ t 4 jLjL-*J1 aJ u^ ( t ) — E 

x R^C 


( JA 

1-e T 

v ) 



j_jSo ■ <LLc _5 

(^25) . |x = R 1 c| <= 


Up = 


tj^bd.1 {j* y£b loi” : X C-uliil 

= f(t) ^vv'ujAI ■> * aV ■ .A' jLUij a I xaj 4-^ls X '• UjL-j 


x — 8ms : Oo ^ . ^ojJI ;w (t — 0) I juJJ 


■ J' 


u c (x) = 0,63E = 0,63x12 = 7, 56V <= u c (x) = 63%u c (t f ) = LjL_^ 


x = 8ms <= u c (x = 8ms) = 7,56V = 1 ^ 1 . jLJ! J| 



x = 8ms 

C = — 

R 1 

ii 

li 


X = R.,C : LjjJ ’• R 1 = 400, Jjxl iiiSUJ C ix_JI A^J -4 
(^25) |C = 200|JF| <= C = 8x1 ° 3 =2 x10~ 4 F -.^ 3 


1 2 1 

^kA^ 


! yijjaXtl 




II 


. 1 


, 

■j 

CM 

Ql 

O 

1 L 

) 


L 

Sjb 


6u“ 


, ^LSE. " J I Ja>-V : l g 2 a jlAI jLjdl 4-^>. jj j ‘j ^ ^ ~ I 

: u^ jj 'LjJ ^Jl A_wL*iljixjl aJ^lxU — 2 

(j^25)u c -R 2 i = o 




Uq — — 0 : jjtXll a j 1 2 d»l jj 

u c+ R 2 C^ = 0,J U U = -£ = -C^ 


(£25) .x = R 2 C„ 




du c 1 n 

— ^ + -Up =0 

dt X c 


du c 1 n 

— L + Up = 0 

dt R 2 C c 


t 


; <uL>LJ! A^Ju^liXJI Uq (t) — E.G 1 HjLaJI ,jl ^y4 “3 

P Hi i p t t 

+ -/' 1 =0 :2^UJl£bUi ”df = e X ^ u c(0 = E - e x 



11/06 £*2*1 













Afeii 03,5 ( 



a = 3m.s~ 2 : LljjJ . (±J-\ ^Uaiil Jj) i<>! ^ j/i\ si*. .>l a(t) . 1 - jUl ^ 

- Mzl Sj u ^ 


f = m 2 .g-(m 1 +m 2 )a 


<= a = 


m., +m 2 


f = 0,25N <= f = 0,1x10 — (0,15 + 0,1)x3 = 0,25N 


m 1 = 150g = 0,15 kg 
: < m 2 =100g = 0,1kg = ^.00 
g = 10m.s~ 2 

1 ^Uaiu' jju I m 2 aJoSCJl y SJ^lxU j\ —4 



: Oj m 2 <J05Cil la-fl. - ■ " a Lo^AxJ juJOS^Jl ^J. J , 9 'Jajijl Jolj 

• C^> t j>- .L, jQ . . A& j>* &1>- jX 1 a ^3 m 2 o' ^ 

y 0 =0 s (JjSlI iLsl^l itj_JI)v 0 =6m.s _1 ; a 2 = g = 10m.s~ 2 


. zU 


a 2 =g = 10m.s 2 

: sj-woJkl ^ol j <- 0 l jOj^I 1? ^ v — g. t "i - Vq 

y=^g- t2+v o- t+ yo 


: j^\ c/itaU-o 












J, 

TZXZ 







(0,25) 



















2 




o 

L 

\ 





(^25) v(t) = lOt + 6 (m.s" 1 ) 

(^25) y(t) = 5t 2 + 6t (m) 

: V(t) I -iaJa*5.c j i i 

. (JaJ-l £Uo2il JJ) 0 < t < t, = • 

-*-t (s) • ( ^Ualjl Juu) t > : S^jliil <U*- -jA.1 • 
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V , 


v x =v 0 .cos a 


J?Ld 03 ( 4 ca 

-(b) A Cl ^ « i*3fl « 1 ^ Ay-**-* ^ ! ^-wj l±] I LdJ 1 ^ 1 

fa.. =0 


£• Jl j (J ■al^'ill J 


j .u-> ts- 1 ! 


a r 


[v y=-g-t +V 0 . sin a : " ^ “ [a, = -g 

| JC (/■ ) =v 0 .r.cosa 


V F =P 

/ j ext 


■m.a r 


y o b = 30 m j y (l „ =0 


GG 


J (0 = -^S4 2 +v 0 .Gsina+y ( 


£• j^^)— 31 j J — *J 

) -O* ts-J) 




,25) |v 0fl =Vot=20 


m.s 


V 0a = 


_ V2xl0xl0 _K )JZ 


sin 45° 0 

T 


: 20 m.5 1 : £ .Cj 


GG < 


x (r) =v 0 .t.cosa 

^ : aJLj LJ 1 J 1 \j jJ 1 j-o 4-i jJ (4 

y (0 = --^^ 2 +v°.^ sin a+} ;o 
£ 


y (x) = -— r ^—-x 1 +x.tga + y o : j'a 

2v“.cos a 


,25) y«(^) = - 0 ’°25x fl 2 +x ( 


g=10;v„=20...(S.7) / \ _ _ 

a~45°=>cosa=-j2/2-,tga=l a \ ) 


— r $— r -.xl+x a .tga =^cj 
2v> 0 .cos a 


g=10;v 0 =20;y ot =30...(S./) 
a=45°=>cosa=-j2/2',tg a 


8 


A~ yb ( x )--— 2 — y—- x b^*b 
2v 0 .cos a 


■ X l +X b -tgCC + y Qb =dJA< 


(^25) L (jc) = -0,025jc’+jc 6 +30 


: x — 40 in <uls 1 jl, I 1 j ^-9 j^J 1 ^ u aJu^ 111 1 6 jX I X , j^X 1 1 is X*X 1 ( 5 

d = (-0,025x 2 +x + 30)-(-0,025x 2 +x ) = 30 m <= d =y b ~y a 


\d = 30 m 
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j?Ld 03 ( i\g%i ) ca 

r ^ 3 G T jJI ^^*-*-*^ J ^3 4-o lalLo 4 _)j^jI^ ^C-L j-ouaJl 4^ ' j>- jl d>Ljl_ —1 

S? j^A ^ ^ <jf <jf' ^ I j-ojiJ I LjJ I 2 J^j>- I 6 jiiJ I 





© 


Fy s =G 


m T .m s 




F% - m s- a G : u^ 1 ‘ ^Fext - rrig.aG^liJl <v_?e u>>^ i 3^4 =h 
; |u,nj ^1 m ^s isliL-r^lj 


F K 


v _ p m T .m s 

r r 

dv n 
m q — = 0 

s dt 


,m T 


v = C- = ,/G — — <= v 2 = G — — <= — = 0 ; <llc 
V r r dt 


Fk 


dv 


c m T-m s 


( ^ 2^ ) 4. ~ ~ * aj^jG ^ r - '' ~ U.^Mi ^JLdU a^jU' ac^-vJI j j L — . 2 . 1 

T = 2tt 


2tz 


m T 


'G.m T 


v = co.r = — r = JG— = 


T - 271 I 

I — • libjj2 

CO 


: rrij j G iJ'iju K <>)Lc. -2 


■JU£ 


T 2 = 4tc 2 f 


T 2 


* — ' Ur ^ * g — K * ^w* ^ '- '' U . . '-' | - _ '' ^wo~U !| a > . .* 2 U jl-bU U— 4 Id 1 j ysluJi 
G.m T r 


(0,25) K = 


4k 2 

G.m T 


r 3 G.m T * ' 

m c 


• ^ -* ^ T ^ ^ T-p ^ r ^ 1 b ^ l^c- 3 


m T 


©) (1) T„ 


2 „3 


4k .r 
G.m T 


' |jfl- 1 ■■ & ^ ^ 4 J Annl U UU” 1 m ^ v_S 4J '' ■ . d - ^ _ 1 ^wv~a.U ftn.i.l U U_j _u 


( 2 )- 


,2 „ 3 


T t 2 


47r.r- 

G.m c 


j jjUiJI .. a i j> J I J jj Ju I A .. J 4 


m c 


4tt 2 r 3 4 jt 2 r 3 

' T » m T =— = j^ l (2) J (1) ^ 


G-V 


G.T 2 


© 


m c r 3 T, 


T x^=oil 


m T T t 2 r 3 

3 


m c 


(1.496X10 11 ) t 


m r (4,22x10 4 ) 




•t-‘ 


, T n = 24 h 

: 3,34x10 ^ 0 =jlU 

T t = 365,25 jj • 

. m s i _j— w«— xJl aJc^ jjdtx ^gC-l. j^jdl a—Ij - ^ya m T aJc^ a ; a^« ^ 


mg 

m x 
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qjgju 03,5 ( (JJ 


* pK a ® 

CgO) (1 



1 

2 

3 

4 

5 

6 

7 

8 

pH Jl 

3,8 

4,2 

4,5 

4,7 

4,9 

5,1 

5,4 

5,8 

v,/v 2 

0,1 

0,25 

0,5 

0,75 

1,33 

2,0 

4 

10 

Log(v,/v 2 ) 

-1 

-0,6 

-0,3 

-0,13 

0,13 

0,3 

0,6 

1 



^J1 dJaiLJl ^3 pH Jl ^jatf J ( +1 : Jj^II V-fl^«ll c£jl jJjLo ,*»■> flV. .*4 Ja>- ^j£. SjL^- pH — f ^LOC|( V| / V 2 ) ) J LJI 

: 1 ^yC <J ^So 4^J ^ ljL4 ^Jllllljt pH =4,8 +*. )jli 

(^25) pH = Log(V,/V 2 ) + 4,8 = Log([A-]/[AH]) + 4,8 



AH + H,0 


: »Ul£ AH ,^.1 JelidiJU^^IilaUI (4 


A" + H,0 + 


: (AH/ A - ) K a i^J-lColi 

y [tvr>[A-] . . 

K '“ — [aH] — ■^ L 


: <£^LLil! pK g ^ IxJ \ j pH Jaj jj I £3 !^x! I 

r n M rH 3 0 + lxrA-l 

LogK,=Log[H s O*] + LogLJ- *= K, = 1 J 


pH = pK a +Log 


M 

[AH] 


: -Log[H 3 0 + ] = -LogK a +Logt^-| = JdL 

[A-l 

pH = 4,8 + Logy— ^ = j~-L*L;J (5 

[AHJ 

.4,8 Jl>- ^3 <L^j jJJ pKg ColiU jJlJI <W^uiJI : 


11 /IOmoJ 


l . ° ^ ^ p K g o Lij I dlL t a_ww 1^ jJ Lj 4_wLxJk I j 0^ ^ ^ 1 ^ 6 1 lo< 1 1 ^ ^-v Lww I <*■ *^- j o Lo L mJ 1 ^ 1 

: l - j iLjSUil^ ^ 4,8 

(^25) (HCI0/CI0 ) i (HC00H/HC00 ) 

sJUjJLJLull (AH/ A ) JLilall j£. (J __^' J AH ^^iJ^lil^l (2 

<@) M ( AH )=^ n(AH) = C.V = ^ :^U 


1 

5^25) M(AH) = 74 g.mol 1 «= 

AH jJU 

pK a ~ 4,8 Coli-y 

(@) • PK,=4,87Jlc^ 

(H 5 C 2 -COOH/H 5 C 2 -COCt) 


M(AH) = 


1,87 


0,1x0,25 


= 74 g.mol 1 : JUL 


fsjjAC- Siali JjuJ 
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tajribatybac@gmail.com 

facebook.com/tajribaty 

jijel.tk/bac 


